Brief communications 467 zyme digests of M. arginini hybridized with the 1,150-bp probe for M. bovis might also be used to identify the appropriate DNA segment without the use of PCR.
The present study describes a novel method of demonstrating strain diversity within Pasteurella haemolytica serovar 2 (Ph2) in market-stressed feeder calves. In the summer of 1989, 100 calves from farms in eastern Tennessee were turbinate mucus specimen was collected for bacteriologic culture, then the calves were returned to their respective farms. In the fall, the calves were transported to an auction market where they were again cultured. After commingling for 8 transported 1,932 km to a central location where a nasal days, the calves were transported to a feedyard in northern Texas. During the 28-day feedyard period, the calves were Table 1 . Enzyme activity* for 6 enzyme profile codes of the 39 Table 3 . Culture results* of the 39 Pasteurella haemolytica se-Pasteurella haemolytica serovar 2 isolates from 30 culture-positive rovar 2 isolates from 30 culture-positive calves on the 6 sampling calves.
days.
Each Ph2 isolate was evaluated for its enzyme activity against 19 substrates by a commercial semiquantitative enzyme system," as described by the manufacturer. Colonies from a blood agar plate that had been incubated in air at 37 C for 24 hours were suspended in 3 ml of sterile distilled water to provide a bacterial suspension equivalent to a McFarland number 5 standard. Each cupule of the strip was inoculated with the bacterial suspension. After incubation at 37 C for 4 hours in the dark, reagents A and B were added to each cupule, and the reactions were allowed to develop for 5 minutes at room temperature. The color intensity of the reactions were compared to the manufacturer's scheme and graded as follows: 0, no color change; trace, <5 nmol; 1, 5 nmol; 2, 10 nmol; 3, 20 nmol; 4, 30 nmol; and 5, ≥ 40 nmol. Both grade 0 and trace reactions were scored as negative reactions, and grades 1-5 were scored as positive reactions. All 39 isolates were negative for alpha-galactosidase, alpha-glucosidase, alpha-mannosidase, beta-galactosidase, beta-glucosidase, beta-glucuronidase, chymotrypsin, cystine aminopeptidase, esterase lipase (US), lipase (C14), N-acetylbeta-glucosaminidase, and trypsin but were positive for acid phosphatase, alkaline phosphatase, and leucine aminopeptidase. Five Ph2 isolates were positive for esterase (C4), 10 for valine aminopeptidase, 19 for alpha-fucosidase, and 30 for phosphohydrolase. From these variable enzyme reactions, 6 enzyme profiles (numbered 1-6) were identified (Table 1). American Type Culture Collection Ph2 strain 29694 was identified as a profile 2.
Each Ph2 isolate was also tested for its antimicrobial susceptibility to 12 antibacterial drugs. 1 All 39 Ph2 isolates were susceptible or moderately susceptible to chloramphenicol, erythromycin, gentamicin, sulfamethoxazole with trimethoprim, and trimethoprim but were resistant to lincomycin. One Ph2 isolate was resistant to ampicillin, cephaloridine, penicillin, and tetracycline, 14 to streptomycin, and 38 to sulfadiazine. From these variable antimicrobial susceptibilities, 4 profiles (lettered A-D) were identified ( Table 2) .
From the 30 culture-positive calves, Ph2 was isolated from 3 calves on day 0 and from 1 calf on day 118 (Table 3) . During the feedyard period, 35 of the 39 Ph2 isolates were recovered from 27 of the 30 culture-positive calves. Of these 35 Ph2 isolates, 6 were isolated on day 127, 10 on day 134, 7 on day 141, and 12 on day 155. When the 6 enzyme profiles (Table 1 ) and the 4 antimicrobial susceptibility profiles (Table 2) of the 39 Ph2 isolates were interfaced, a total of 13 Ph2 strains were identified. There were 10 isolations of strain 2C; 6 of strain 3A; 5 of strain 6C; 3 of strains 2A and 3C; 2 of strains 1A, 6A, 4C, and 5C; and 1 of strains 1B, 1C, 2D, and 5A. From the 9 calves with 2 Ph2 isolates, strain 2C was References recovered twice from calves 16 and 21 and strain 6C was recovered twice from calf 23. 
Binding of a recombinant form of streptococcal protein G to porcine IgG
Duane A. Murphy, William Van Alstine, Terry Bowersock, Cesar Burgos Protein G, classified as a type III streptococcal Fc receptor, is a surface protein of group G streptococci that binds strongly to IgG. 2, 6 Binding of this protein to immunoglobulin may help the microorganism to evade the host immune system. In addition to binding IgG, native protein G binds albumin. 1 Because the Fc binding site and the albumin binding site are widely separated on the protein G molecule, the albumin binding site can be deleted by genetic recombination without affecting IgG binding activity. 3 This recombinant form of streptococcal protein G (RecSPG) is available commercially a and is useful in immunologic tests because of its high affinity and specificity for IgG. Because it can bind IgG from a wide variety of species, enzyme-conjugated RecSPG is useful in the veterinary diagnostic laboratory where enzyme-linked immunosorbent assays (ELISAs) are done on serum from many different animal species, eliminating the need for many different species-specific secondary antibodies. Although group C streptococcal Fc receptors bind porcine IgG, 5,7 no data are available on the binding of RecSPG to swine IgG. This study examines the binding activity of RecSPG for porcine IgG and compares this activity to that of commercially available goat anti-porcine IgG (AP-IgG) that is currently used as the secondary antibody for indirect enzyme-linked assays.
The binding activity of RecSPG with porcine IgG was analyzed in 2 experiments. In the first experiment, a solid phase enzyme-linked dot-spot assay was used to determine if RecSPG binds to porcine immunoglobulin. Rabbit and bovine immunoglobulin, previously shown to be bound by RecSPG,) were used as positive immunoglobulin controls; chicken immunoglobulin, previously shown to lack binding From the Animal Disease Diagnostic Lab, Purdue University, West Lafayette, IN 47907.
Received for publication October 15, 1992. activity with RecSPG, 3 was used as a negative immunoglobulin control. All immunoglobulin solutions were diluted to a standard concentration of 1 mg/ml in 0.5% Tween-20/ phosphate buffered saline (TPBS).
In the second experiment, serial lo-fold dilutions (1-10 -7 mg/ml) of each immunoglobulin sample were used in the same dot-spot assay to determine the relative avidity of RecSPG and commercial AP-IgG for swine immunoglobulin and the relative avidity of RecSPG for swine immunoglobulin and rabbit immunoglobulin. RecSPG and AP-IgG were used in parallel assays on identical dilutions of swine immunoglobulin. Binding avidity was reflected by the lowest concentration of immunoglobulin that resulted in visible staining.
For the first experiment, swine immunoglobulin was obtained by sodium sulfate precipitation of normal immune swine serum. 4 In the second experiment, purified porcine IgG (light and heavy chains) was purchased from a commercial source. b For both experiments, chicken, rabbit, and bovine immunoglobulin was obtained by sodium sulfate precipitation of normal serum from adult animals. Protein content of each immunoglobulin sample was determined using a commercially available protein assay kit. c For comparisons, all immunoglobulin samples were diluted to a standard protein concentration of 1 mg/ml in TPBS. In the second experiment, designed to assess the relative sensitivity of RecSPG for various immunoglobulins, serial 10-fold dilutions of each immunoglobulin were prepared in 0.5% Tween-20/PBS. Peroxidase-conjugated RecSPG a was used at the manufacturer's recommended dilution of 1:2,000 in TPBS. Peroxidase-conjugated AP-IgG d was used in the second experiment at the dilution of 1:100 in TPBS. ABTS (2,2'-azino-di[3-ethylbenzthiazoline sulfonate(6)]) d was used for the peroxidase substrate.
The binding activity of RecSPG was studied in a solid-
